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(54)Title: AUTOMATIC TESTING APPARATUS 


(57) Abstract 

In order to provide an automatic testing 
apparatus which can aulomalically perform an 
aseptic lest operalion, a microbe limit test 
operation, a dispensing test operation such as 
an insoluble particulate measurement test, 
chemical analysis or the like, a chemical 
reaction lest operation and the like, cope with a 
change in procedure of test operations for every 
sample even when a sample or a container for 
an object being tested changes for every 
sample, prevent possibility of artificial error 
and pollution of working cnvironrricnt caused 
by a person, and improve reliability on test 
results, the automatic testing apparatus of the 
invention is constructed such that a set of 
various equipment and materials needed to be 
changed for every sample and irwluding 
samples or containers for an object or objects 
being tested are placed on the same work base, 
and such work base is provided as a unit in a 

range of operation of a robot to produce samples by handling operation of a robot performed on the various equipment and 
work base. 
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^^i- -y :/F 1 5 - 3 ^HIiR^F I - T^Xtl^m^liT yyji^ 

I 8 


wo 98/00520 PCT/JP97/02236 

::/.V:^ ^tsi^t^HIM-fe :^-tJ-D 1 0 ( H ^ ^^T "T ) it 2 T Z ^ i^^ t.. 

fzRl tR2 isXiyni tH2 ^^^L. Rl X^^t ^ . R2 X 
^Hsmi. HI T^flWO. H2 T'^fl*St0 4 ^©Irl^'^LT^ 

7-i'^fpMfibf--7*;u (D) |g| 1 {i^f cfc-9(r 1 :^F;r{:: 

20 F 1 - 1 ©hygiJ^^»?L. i^^tt:^giF 1 - 1 (DmmQ-^m.m^ 

T- 'J h^^^;. h F 1 4 ®^S^?^PR5|itF 14-1 ^ 

( 1 ) #a^?d[iS^?lifF 1 4 - I i£-T:^lc|6]i:fr 9- 
25 (F) ±{C-t?>y hai5l5^ ct-^C-T'^o 

(2) ^«^^is?itfF 14-1 (^T^iz^w^n^n^^mm 

( 3 ) ^mmii^mmF 14-1 (D^^^m^w^^F i - 1 © 

1 9 
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mo m m-^ 'Z-w a. - > ■ -•• . . . 

n\.zW:\>^^m.mmm^mF 14-1 ^^e^ Lfni^n\ttic^fi\,^:i 

15 CT >7-;U55«Mft!j^f|:$:(*F 1 5 - K I^T > T/^UjSigMSb^ls 

:*:i*F 15-1 <DTu\zm.K) ^ ibnm^mmm.m\^? 14-1 
>'b©^j^^-B.tt<*c t^zx^x^m^<-(r )vom^tmm-:.M^ 

* /c. Stl^<i:-r^^tt:^SF 1 - 1 f}<T-^m^mX^^\Qi}<X^ 
^^m-^^Ut-^ H 2 6 {C;^-r Jc-^tr. ^^{^c^HF 1 - l-b<^(Dtt 
25 A^^^M^HS^^fsF 1 S^mMt^^OX'^^o ZOT-^m. 
^^mm^f^F 1 6 {i. ^^S^SS^^^^ftgPF I 6 - 1 

^s^i§@^^i§+i' •;.:/@^gBF 16-2 tT-mm^^m^m^ 

arUy h/N> Kft OTffSUF 1 6 - ZiZ^ i)mm^tlXi^^o 
Bilt>. C©:F^M^I§@^^IsF 1 QiZ^t^m^F I - 1 ^An. 

2 0 


wo 98/00520 PCT/JP97/02236 

HI bet -5115? 0^9 ztt-^W,^^, 

7 - 1 ^©ftfe©tt^li^P^^J«5^^-7'-:x- h F 8 t 

|iIf±^-rfe6^^M^^5t*8f-^-7-^^>y hF 1 7^fflE^'5t 
10 OT'fc^o BP^. ^^^M^f§ffl3fe«5^^-7'^r..y hF I 7^. 

mm.'^'mV 1 - 4 ©R^O{liJ:^{*:^§|F 1 - 1 ^I^^L/iitT-^ 
M^?§@^^§IF 1 6 ^^Pig^^ffi^^p^^gC 2 (C-t? V h 

15 ^aASfPi:^^l^©^^f^^^fv^. ^i^ftcsnF 1 - 1 <bmii^. - 

(B) l±. 028 h v;;:<7-iESD0) 

(C^fck^C. 7L'-A^i^:B U 9-i7^-X (F) ^^9-^' 
Xh>y:^- (B) I^Cf&^t. ^9-:J'X h •;;:/7- (B) l^^iiJS 
$-a:^fci6©M?|#B 2 (^:0©^^{i4 O i@) AN'M^f ^ <!: ^.^ 

/c^9-^7a:-x (F) ^^MJSf^^B 2 ri:#l^$-ti:-S/-ci6cDii^ 

SPM^^^^^SB 5. Tl^fi!lcD^M3^^B 2©T*^t> 2#i®^ 
M^^B 2 ^^^^##^^fiB 4 ^-^TP^-r-S t ^^^-r-2>/ca6© 

2 1 


wo 98/00520 
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mso (02 9M-M^M) #|^gSA:_xB 4 

- 1 . ^^mB 4-2. #l^«lffl$|il^{tB 4 - 3. #|^T-AB 4 

- 4. 4 - 5t>J:j:;Mfl^l^ttB 4 - 2A<4*dfc. 

4 - 5(DimizJ:t)m^m^m^-:^B 4 - 1 

©0) {r^t-«fc^{c. -h#SPM^#X^^lllKf)ftit^-XB 5 - 
' 1 s m^^B 5-2. mB5-3fccl:0'x:/»j>rB5-4(CJ:iD 

^gS4^n> ^i^^g-c-xB 4 - 1 i)<±^-r^ tT^omm^B 2 

- uzj:^xmmwB2- 2^mi.±if'hti. mfKB5-3t<Mm 
wtr^f-nrscDM^^B 2 - 1 ©3t^suj{><i^mB 5 - 3 ^mm^^ 

tm^zr^} >rB 5 - 4 (Cj^oT^fRB 5 - 3 7!>^7C(iMt). ' 
> g^-XB 4 - 1 i}<Tf^Lxmmmtil^B 2- 1 i)miKB5 '- 1 t' 
^n^ti. mm^B 2 - 275-<$>o^c&S(-An#*5^ J:9{C;^i:or - 

TI^SU®^#^^^SB6(i. ^3 2 (T^gUM^^^^^SJE 

mm) izw^-r^oiz^ T^^mmw^-nmmmoi^if-<->(.B q - - ■ 

I . m^iftB 6-2. ]RB6-3. X7''J>rB6-4 fcJ:0'mjS 
l^ffli/'J>yB6-5{Ci:0ei^^n. ^^^g-c-xB4- 1 
±#L. m^#B 2- 1 0^^t>±lf6t^mj^ltm>'J >yB 6 

- 5*<f^i6L.^mB 6 - 3f}<%n^M:^^P,mf^^ti. ^ZM^W 

^m^-xB 4 - 1 ^<T^:=^mmb. mmm^B 2 - 1 oo^^m 

2 2 
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•> . J;0'^®^#B 2 - .U0xD±ig(ife>5(iS#B 2 -.9(D.T:M(DM 

^•tir^mB 6 - z-cmmm^B 2 - 9 ^^^l. i^ms^b 2 - 1 
o^m^mi.. mmmwB 2- 1 o ^mmmm^-xB 4-1^ 

5 Tiff's J: 9 {ii^A oTl>5o 

±$liM3®#<^^i!iggB 7 (i. [13 3 (±gl5M^^et^i!)Sg#J 
EH) (c^-r J; ^ {c. y iy-i.:^itB 1 ©iSP^p^dl? 0 ft Ij" "^ti 
^c±gl5®3^^1l^^i&ffli/'j y^B 7 - K L1gffl-9-;J^'- h B 7 - 
2 :fc J;0'ff LffiB 7 - 3 tc J; 0 ^iiSt^ ti. lt±gPM3S#m^i!jm 
10 'J >yB 7 - 1 ^{'Plli$-li:r±^^J^±g (*ll-e(i£fflijft±g) 
©M^#B 2 - 5 ^T^^mm±^ #JftJiS) -^I^^Si 

T^fPM^^^^^i&^gB 8 li. 0 3 4 (TMmwm^m^mm ' 
mm) iz-TFt^oiz^ ^^m^^-xB 4 - ] {zM^mf'htitiT 
15 ^mmwm^m^iyv >yB s - k tf bum^t'- h b s - 2*, 
j:o'ffl»b«B 8 - 3 iz^*)m^^ti. mT^mmw^^mm ->u > 

^B 8 - 1 ^l-^ll^-ltrTP^^JftTS (:f:|iTlt:&#JftT©) 

it^x^izti^x\,^^o ^mvuTummwmwmm y y ^b 8 

20 - 1 ©IKO ft»tA-<»I^^S^-xB 4 - 1 (i^j:-ori^6;i-<. KTSP 

M^^«l^»lffl^U >yB 8 - 1 Ofl5J0ft«t(i7 U'-A:$:(*:B 1 \Z 

25 T•^>^^^o 

9-^:'Xh-;^* - (B) II. 035 (XK -y :^-^iE®ll) (l^ 
-rJ:-9{r. ^i*55^*^<-S ( 1 ) GlT-ffl^n. ^^W^kZ-^l-^X 
^Ki {J£{TX h .y :^7-g (S) tso} . ±S|5{I7 ^ ;U:5?jr^>y h 
(1) G 2 *<l2'9ft{t«=>n. TSCffliiffijrSmPG 3 A-^iS:fj-^n. 

2 3 
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XV yt}--^ (S) p^tziMmy X)i ( 1 ) G 6 - 1 i}mm^n 

5 Tfc'?. CF) ^^{^Tm^l-yiJ-^ (S) l^^fi 

$^icii3 6 (D.-K.;, hMiEffi^) iz^stXoiz. ^y-^rn^ 

"r-y'ji (c) . r^-^mrfmmf'-y')i (d) sck^-^^/^d 
^'•^'h (E) ^mm^tixi^^mmh±wf)<tiy<-m (2) gtt 
10 BB*n. mmmmizti-oX:^^^:) {f^Tt^^:^ (r) <t = -3} 

±Uizy ^ )l^sL-^y h (2) G 8*^'flj^^9^^■^tt.n. TSUWffiirgf 
mPG 9 iEffitriiiS^^PG 1 0 75)<Ig<^ btl. ®X 

b y*-^ (S) U ->:r-x^tg^WtTl^-So 

°=J^'y (R) i^iz^m:^h'yij-m (S) iS^yx;u 

'c^'^^mM:<Dmm^<v^6^^izti^x\,^=So 
fcm:^m^m.mLx ^ tzf}\ 03 gfc cto'ias 9 03 8©a-a 

20 ^?g|§) Xyj^-tJ^oiZ^ ayjr.y (R) (b^y^mizx h y ti -'^ 

^oBmmmm^mm^tLxmmbx^tz^K ^mmitr?-i7 
25 -<_x (F) (^m^^m,mnfkt-r%^m(bB^^^a^^om^iz 

2 4 
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etc T. m-P T >twl/a-z:.-> h F I 8 7!><lS?l«lii^He^#o 
-y-XF 1 (rffl^^nxi) Os ^7 T > twuji^-y h F 1 8 -^i^^^ 
t c i: o TiPEitii:^it t l^1t^j:-9- > 7*;i/^f'P 6 c t j{)<T- § -So 

li-e*^®T\ C0«'^fe^P^^«;K>y:x::^«y h F 2 ^^ffl-T 

i 1 : t^e^fis^^F 1 - 1 f}m^m^<-(T)l<Dm^} 

2 5 
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(A) t^fflOpG 4 (F) ^SiOaiL. 

V h F I 4 t^mf^i^ifx^ -^yyjuNo. XU^mNO. ^ 

( 1 - 2 ) : ±B (I - I) omi'^^^^mmm at^mvu i - 1 o 

(1-3) : {m^if^pyx-i y^^Xtl^o 
(2) CX h ;^7-^ (S) 

(2 - 1 ) : muy x;iG 6 - 1 ^r^m^itx^ mm^^ ^Ji^xit 

(2-2) : til^T^Rl^^lJ-^' i>;i.X(iR)?^I^P^M^-r-So 

( 2 - 3 ) : mm%T'^Bim-*)->( ^ )\yx\m'^'mnm%-t^o 

(2-4) : M{r'7-:?Xh -y:^7- (B) M^^B 2 

20 (3) (-7- ^'^-X (F) 5i*)aiLSfp) 

(3-1) : ':?-i:^:^h-y:«7- (B) ©giiPGB^g^f^^o 

(3-2) : '7-:?'N:-Xfl20ait^S^ggC 1 ^f^K^-tirT. 

(F) ^^-^^Sf^x-y^t. (C) ±(rflxf)ffit. 
9.-r-/? A:_x(4g^fe^S (1) C 5 4Di:0'9-;7A:-7i(ig^^ 
25 (2) C 1 2^±#^itT. (C) ±(I 

^9_/7/<_;^ (F) *H^t--5o 
(3-3) : ilipG 5 ^m^^. 
(4) Ci§^jg5te*S^>7'aL^.y h F 2^'fil^fF) 

( 4 - 1 ) : mm^im'^if^y-ym^^m.z 4 ^±#$-tt. ^ijii^it 

2 6 
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m F bxz.WM^ ^. ., 

(4-2) . n-^mi^^^^y h iE) x-mm^m\i^F 8 - 1 © 
nF I - 7 ^i^ti^o 

( 4 - 3 ) : 9 - a h ( E ) Tmmm^m^i F 8 - 2 CD 

+ + 7- ( 2) F 8 - 9 «0^fL. ^fl^-XF 1 «2)^-f 
tlF 1 - 7 -vAtlSo 

(5) t^mmm^mt'yy^-y smmmm 

(5-1) : ^a^it^?£^:yy[Di^ggc 1 0 ^±#$-ii:. ^g-a 

^?S^?l^**>-^F 9 Cg^$-tt§„ 

(5-2) : ^ff^^^^lit+i- 7 Mfi!igSC7-^fP 
Ij^-tirrXT^UT-X h h F 1 4 ©^S^^PR?li+F 14-1 

(5-3) : 9-i7^fpn^'7 h (E) r=§-lt^?giS?|tf^ i- -y :/ 
F 1 4 - 7^flK0^'l't. ^a^jj^sS^I + i- •yT'^g^D 6-^€*-r 

(5-4) : "/tlfeggC 1 I ^f^ffil ^ -t^T. ^ft 

Wlg+i- ^y:/ ( 1 ) F 1 4 - 1 0 *> cfcO'^mWlS^^i- y (2) F 

14-11 ^mo^\-T. ttzm^mmm^^ y 7^»iijfeiigc i i * 

m^lj ^ -tirT. ( 1 ) F 1 4 - 2 J^CK^^t ( 2 ) F 1 4 - 

3 CDSf7KP©Tgi5CSf7Kl= (1) CI 1-8 J:0*fif7|ct ( 2 ) G 
1 1 - 9 ^-t -y h-rSo ' \ 

(5-5) : f>f-^OU:7*gai3gg ( 1) C 8 *> J:^>'t•>5^^<;^:7' 
lfl^gg ( 2)- C 9 ^f'Fll^-ltT. f yf-^^^t/r (1) Fl I SC^' 
li>f-^<>'U:7' (2) F 1 2^miZt^^ 

(6) c^^i^5fc^^gaA^f^) 

(6-1) : ^-^mr^ri'^^y h (E) n^nsfe^^i^^fiF i -2 

^^§|y-XF 1 7!?^^^0aiL.T. SS5»{4{t^M^SD5{rT 
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(6-2) : ^mmmmmttw^wmmc Q^Tw^-^. I'mm^ 
5 (6-3) : ^m^^mmt'yyF Q^^^ommmmu^itx^ 

R)f ^M® 1^iiz5fe^^l^^#^ ( 1 ) F 1 4 - 2 cfc O'^*^ ( 2 ) 

F 1 4 - 3 r^A LinE^ei§<&-r §o 

( 6 - 4 ) : ±^^^iefc^?S©fitA - JnEitiiCDiif^7i<^7 Lfc^ 
#a^^^SI}Elt#I^^SC 6>&±^^-ti:. ^a^?lS»2S?ltf F 1 4 
10 - 1 ^tk^m^o 9-i7^fFD:ii-., h (E) T^1^m^?il^S§F 
1 - 2^^^a^^S^fHE#^|S|^gC 6/)^.^>fl3^0alL. I^^^JE 

(7) mmm&xmm 

15 (7-1) : 9- ^Jlfpa^^y h (E) T^j^f^^SsF 1 - 4 

H^-XF 1 75^t>^Oai ^flffi^iiSigsE^SD 5 {iTSS® 

(7-2) : ^«?^g^S}E^#i^ilSC 2^TI^$-fr. 
SIF 1 -4© + i'7ygB{l^ft?^!^»R?ltf-F8- 1 ^Uti^t^^ 
20 (7-3) : 9-:7Sf^a.-K.;, h (E) T-^ft^SF 1 - 1 

(7-4) : ^i^^^mw^^mmci^±^:^^^ mtki^^^F 

1 - 1 -^ygptl^P^g^igt+F 8 -2=^^bi^tSo 

25 (7-5) : ^^^63^fS^*>yF 5^0?^©[iIfeS[InI^$-li:^ Rj^^ 

(8) mmi&mmmum 

3^Ti^^it. ^^{*^SF 1 - I i}^^mmm^m^F s - 2^^ 

2 8 
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5 (9) (^*^^?S^A^f^) 

( 9 - 1 ) : m^mmmm^^. mmmi^mmm'^wiD 1 7{;^ ^ 7 - ^ 
^fFD^'-y h (E) -e^i^^sF 1 - 1 ^sjotu ^m^^^n 

( 9 - 2 ) : ^mmm^^i^n^^^mc e ^ri^^-ti:, ^^f*^- 
1 - 1 Kff^iz^mmmm^i^^F 14-1 ^^Liit^^o 
(9-3) : ^mm^mi^t'y-fF 9 ^m^<Qmu^mn^'tt^ ^ 

15 ( 1 ) F 1 4 - 2 

(2) F 1 4 - 3 (zaAU. flDEitii^tf^o 
(9-4) : ±ia^ft^^®i^A • tlDEiti§®^f^;&^^7^. 

^^^Ki»?Ii+F 1 4 - I ^m^M^. m^i^^^F 1 - 1 ^-7-^7 

20 mi'^^^^^y h (E) T-^a^jg^?iffi^#i^^ac 6 7!)^^]Koaiu. 

( 9 - 5 ) : ^i:^m^m^{:£2 OlSCD^-^ti, iiBibfF ( 7 ) f)^>h 
( 9 ) * -e^ 2 0 IH^Diil-o 
25 (10) C^^^^A^fP) 

(10-1) : ^{^jt^CDXf- 'j h^-«7 h-^CDi£A$lf'^;!?<^ 
7^. 7- h (E) r-^ISy-XF 1 7!)>t>i5fe^?S^§5 
F 1 - 3^fljJ0aiL. =S-a^^S^^}E^#I^^SC 6-v^||}E^^ 

2 9 
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.(.1.0-2) : ^mi^f^^^ttwmmwiC s^Tn^^t. m^m 

(10-3) : ^m^^m^i^t'yfF 9 ^m^omnmmm^-\t. 
^Rxum^Aom.mm^mm'^ ( i ) f i 4 - 2Ri/mmm ( 

5 2) F 1 4 - 3 {:z£A inE^jl^-r^o 

(10-4) : ±l£^^?g®^A • Mf±mi§(Dm^i)<^J'^. 

^mm^m^w^^mmc e ^±#$-it. m^mmmmmF i 4 - 

1 •7-:?^{'Fn.iC.;; h (E) Ti5feji^;^§f| F 1 - 3 

(10-5) : mi^^m^is(Dm^< 2 <Hja±©^-^{i. 

(11) C*^ii!jaA?P€^f^) 

(11-1) : ^i^mi&CDXT- ^) XT. ha-^.y h^C^A^fF*^^ 

( 1 ) F i 4 - 2 cfcCl^i&St ( 2) F 1 4 - 3 ©Sf * P ©TSUir 
■tr h ^ nr t^/igf 7jct= ( 1 ) C 1 1 - 8 4o J: ^1^*1= ( 2 ) C 1 

1 - 2^m-^wm^^t^ i^^swig+i' -y-T-^ajfegMc i i ^^m " 
^•frT^^wis+i- y :/ ( 1 ) F 1 4 - 1 0 isxamm^m^-^ y 

20 7* (2) F 1 4 - 1 1 ^fl7<5t=t{^'5o 

(11-2) : ymVf^t^y h (E) Ti^Ht -hliU^^ -f ^ 
( 1 ) F 1 4 - SSO'^^tiSR+t (2) F I 4 - 

+ ( 2 ) <SS^D 8 ^-Kg^-r-So 
25 (12) C^^A^A^fP) 

(12-1) : \:L>^^<Jirmm^^ (2) C 9 ^TnCMUrfy 
f-^^^uy (2) F 1 2^K{I-r-5o 

(12-2) : 9-;^g^fFot:>y h (E) T'^^^-XF 1 >!?^f>^ 
«JA^^F 1 - 5 ^iJiOaiL. ^M^jS^Sm^l^^SC 6^^ 

3 0 
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(12-3) : ^mmm^iisttn^m^mc e ^Ti^^-tt. mmA 
^HsF 1 - 5 yfUiz^mmmmm? 1 4 - i ^^mbihtso 

5 ^mtfiitmrnmommA^mmm ( 1 ) f 1 4 - 2{zt3EX-r6o 
(1 2-5) : ±M^i%mAomxmm<%7m. ^mmm^^^n 

ri-^mr^aTi-y h (E) -e^iteA^HF 1 - 5 ^^m^m^mtt 

(13) C^iifeBiiA^f^:) 

(13-1): f>5^/<;l.7-§fl^gg (DCS ^TCdMbT f> 

( 1 ) F 1 1 ^Kd-T'So 
(13-2) : t'yi-^<Jiy'^m^m (2) C 9 <&7C(CMUT f> 
15 ( 2) F 1 2^§fl{If -So 

(13-3) : '7-^:^SfFn;}f.;, h (E) T^fl-y-xF 1 7&><^>i& 

(13-4) : #a^iS^^JE^#^^gC 6 ^T^^lt. ^ifeB 
20 ^SIF 1 - 604-+ y T-Snil^a^^glSSItfF 14-1 ^HUiiti-o 

(13-5) : ^mmm^ot'yyF 2 ^fjj^cDm^mm^^'^. 
^mttzummmomi&B^mm^ ( i ) f i 4 - 3 izmx-r^o 

(13-6) : ±E^i&B©^Afi5?fP7!)^'^7^. ^mmm^^t\^W 
^U^mC 6 ^±#$ii:. ^«^?^®?li+F 14-1 -^Jfe^flKO-v 

(14) C7-:?^-x (F) ^^^{^) 

(14-1) : f>^^N';U7'§flH^il (2) C 9^7i;(lpLr e> 

3 1 


wo 98/00520 PCT/JP97/02236 

f-Al;l:7'.( 2). EA. 2.^m{'t-6o 

(14-2) : •7-^^fFD,-it'.y h (E) T±gP+i' 7 C 1 ) <g 
S^D7{I■{5iltLTl^^^«W^fmPffl®JlgB4■-1"y:/ (1) F 
14-8 ^^«t (1) F 1 4 - 2OgfmP(CBX0ft{t'5o 
5 (14-3) : '7-::7^ifpn^\^ }. (E) -^-jtsp:^^, -/ ( 2) i5 
S^D8{C^g§l.Tt>'5i^SWgf7kPffl©±gl5+i'7 7' (2) F 
1 4 - 9^t§#'t (2) F 1 4 - 2©gfEPtcl5jOft{t'5o 
(14-4) : 9-i?^fpa;K7 h (E) T'^S^^^I^ ?l#f + + 

:/MS^D 6 ■^'j5l9:g^nT^^'S^§■M^^g©!IH-:^+ :/f i 4 - 

10 7^i5?f)aiL. ^m^^mmm^F 1 4 - i ic^oftit-So 

(14-5) : ^mm^mmt' yfrnmrnmc i o ^Ts^^-tt. # 

(14-6) :mmmmmri-:>ym^^w:c A^rn^^^^ mmf& 

15 (14-7) : X h (S) ©o,-ii-.y (R) ^giJCDSidS 

G 5 ^gfllj-^o 

(14-8) : 9-:?^-X<4gi^i6^S ( 1) C S:^^'^-^? 
^-x&.^mi6mW: ( 2) C 1 2<&^t(iML. (F) 

(14-9) : 'y-^K-x (F) M^7'#ii5pG 5^^i6'5A 

(1 5) iu-^-<~xmir>ii:,bmmnm 

(-15-1) : xhy:fj-^i \^y^mm^-\t^o ' 

(1 5) © (.r?-^K-x^^&bm^mm ^iti oiii^ois-ro 

3 2 
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BPt>s (1) «^^>^fp (6) tT{mi^i^y<-(7 )U(Dm^ t 

mtr\ (7) fcj:c/^fF (8) iim'^it:^wvma^mLx 
(9) ©^fFT&N^) (15) (omi'f^noo 

(i\ l§ 4 2 title oT^ft)n^o 

ry:fjU^mmm^^F 1 5 ti^i61ifF ( 1 ) CD CflS^OSfF) 

( 1 ) d^'^sfp (6) tT\m^my<-(rji(Dm^tm\^x\ 

mi'f (7) fccJ:0*^ft ( 8 ) {iii^li^F^T'. SfP (9) ©ft^bO 
{CTIBl^fP (16) t^f^ ( 1 7) ^fflv^ ( 1 0) -Ni^frf 

o 

15 (16) C:^i*j!^aA*^^i^{^) 

(16-1) : '7- S (E) T'^^^-XF 1 (I-tr y 
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